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(57) ABSTRACT

A display apparatus including a display module further
including a control board for controlling an operation of the
display module to display an image. An outer casing unit
accommodates the display module, and a wireless communi-
cation unit performs wireless communication with an exter-
nal communication device. The wireless communication unit
includes at least one antenna for transmitting and receiving a
radio signal to and from the external communication device,
and a wireless communication board converts the radio signal
received from the antenna into an electrical signal and trans-
mits the electrical signal to the control board or transmits the
electrical signal provided from the control board to the
antenna, wherein the antenna and the wireless communica-
tion board are arranged to be spatially separated from each
other.
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1
DISPLAY APPARATUS

PRIORITY

This application claims priority under 35 U.S.C. §119(a)
from Korean Patent Application No. 10-2012-0056140 filed
on May 25, 2012, in the Korean Intellectual Property Office,
the disclosure of which is incorporated herein by reference, in
its entirety.

BACKGROUND

1. Field

The present inventive concept relates to a display appara-
tus. More particularly, the inventive concept relates to a dis-
play apparatus provided with a wireless communication unit.

2. Description of the Related Art

With the development of the wireless communication field,
electronic devices such as smart phones have changed human
lifestyles. Recently, even display devices such as TVs which
can perform wireless communication such as WilFi or Blue-
tooth have been released.

In a display apparatus in the related art, a wireless module
for wireless communication, such as a WiFi module or a
Bluetooth module, is separately installed in the form of a
package. According to such a wireless module, various kinds
of circuits including an antenna are all installed in one pack-
age, and the circuits in the package are connected to a control
board through a plurality of cables. The wireless module is
installed in the vicinity of the border inside the display appa-
ratus in order to improve the sensitivity and efficiency of the
antenna.

However, the display apparatus in the related art has a
problem that a space which corresponds to the thickness of
the wireless module installed in the display apparatus is
required, and this hinders the slimming of the display appa-
ratus.

Further, since the display apparatus in the related art
requires a plurality of cables to connect the wireless module
to the control board, and the control board requires corre-
sponding connectors, the manufacturing cost of the display
apparatus is increased, and the productivity thereof is
decreased.

Further, since the wireless module is connected with the
plurality of cables in the display apparatus in the related art,
there is a high possibility that crosstalk can occur between
adjacent cables.

SUMMARY

The present inventive concept has been made to address at
least the above problems and/or disadvantages and to provide
at least the advantages described below. Accordingly, an
aspect of the present inventive concept provides a display
apparatus that can both perform wireless communication and
result in slimming of the display apparatus.

According to one aspect of the present inventive concept, a
display apparatus includes a display module having a control
board which controls an operation of the display module in
order to display an image; an outer casing unit accommodat-
ing the display module; and a wireless communication unit
which performs wireless communication with an external
communication device, wherein the wireless communication
unit includes at least one antenna for transmitting and receiv-
ing a radio signal to and from the external communication
device; and a wireless communication board which converts
the radio signal received from the antenna into an electrical
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signal to transmits the electrical signal to the control board or
transmits the electrical signal provided from the control board
to the antenna, wherein the antenna and the wireless commu-
nication board are spatially separated from each other.

The antenna may be installed in the outer casing unit, and
the wireless communication board may be installed in the
display module, but is not limited thereto.

The display module may include a liquid crystal panel
which creates the image; a backlight unit which supplies light
for creating the image to the liquid crystal panel; and a top
chassis and a bottom chassis which accommodate therein the
liquid crystal panel and the backlight unit.

The wireless communication board may be installed in the
bottom chassis.

The control board may be installed in the bottom chassis,
and the wireless communication board may be installed on
the control board.

The antenna and the wireless communication board may be
installed in the display module.

The display module may include a liquid crystal panel
which creates the image; a backlight unit which supplies light
for creating the image to the liquid crystal panel; and a top
chassis and a bottom chassis which accommodate therein the
liquid crystal panel and the backlight unit.

The antenna may be installed in the top chassis.

The display module may further include a bracket which
installs the antenna in the top chassis.

The bracket may be made of a non-metallic material.

The control board may be installed in the bottom chassis,
and the wireless communication board may be installed on
the control board.

The outer casing unit may include a front case having a
product logo; and a rear casing coupled to the front casing,
wherein the product logo is arranged in front of the antenna.

The product logo may be directly formed on the antenna.

The antenna and the wireless communication board may be
connected to each other through a signal cable.

The wireless communication unit may perform wireless
communication according to at least one method of WiFi and
Bluetooth.

The antenna may be a film antenna.

As described above, according to various exemplary
embodiments of the present inventive concept, since the slim-
ming display apparatus can be implemented and the wireless
communication unit can be installed therein, the manufactur-
ing cost that occurs due to the installation of the wireless
communication unit can be saved, and the productivity of the
display apparatus can be improved.

Another exemplary embodiment of the inventive concept
may include a display apparatus including: a wireless com-
munication unit which includes: at least one antenna adapted
to transmit and receive a radio signal to and from an external
communication device; and a wireless communication board
separated from the antenna and which converts a received
radio signal into an electrical signal to transmit to the control
board or transmits the electrical signal received from the
control board to the antenna.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of the
present inventive concept will be more apparent from the
following detailed description when taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a schematic cross-sectional view illustrating a
display apparatus according to an exemplary embodiment of
the present inventive concept;
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FIG. 2 is a block diagram illustrating the configuration of a
wireless communication unit and a control board illustrated
in FIG. 1;

FIG. 3 is a schematic cross-section view illustrating the
display apparatus of FIG. 1.

FIG. 4 is a schematic cross-sectional view illustrating a
display apparatus according to another exemplary embodi-
ment of the present inventive concept;

FIG. 5 is a schematic cross-sectional view illustrating a
display apparatus according to still another exemplary
embodiment of the present inventive concept; and

FIG. 6 is a schematic view illustrating a display apparatus
according to yet still another exemplary embodiment of the
present inventive concept.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

Hereinafter, exemplary embodiments of the present inven-
tive concept are described in detail with reference to the
accompanying drawings. The exemplary embodiments to be
described hereinafter are exemplary for the understanding of
the present inventive concept. However, the present inventive
concept is not limited to the exemplary embodiments dis-
closed hereinafter, but can be implemented in diverse forms.
In the drawings, sizes and relative sizes of layers and areas
may be exaggerated for clarity of explanation.

FIG. 1 is a schematic cross-sectional view illustrating a
display apparatus according to an exemplary embodiment of
the present inventive concept.

As illustrated in FIG. 1, a display apparatus 1 according to
an exemplary embodiment of the present inventive concept
includes an outer casing unit 10, a display module 100 having
a control board 150, and a wireless communication unit 200.

The display apparatus 1 may be one of various types of
display apparatuses. In this exemplary embodiment, it is
assumed that the display apparatus 1 is a TV. The display
apparatus 1 is provided with the wireless communication unit
200, and can perform wireless communication with an exter-
nal device D. The external device D may be another device
that can perform wireless communication with the display
apparatus 1 or may be a wireless access point.

The outer casing unit 10 forms the entire external appear-
ance of the display apparatus 1. The outer casing unit 10
includes a front casing 12 and a rear casing 14 that are detach-
ably coupled to each other to accommodate the display mod-
ule 100 and the wireless communication module 200. The
outer casing unit 10 is made of a plastic material, and
although not illustrated, in the case of a standtype display
apparatus, a base may be installed on the lower portion of the
outer casing unit 10.

The display module 100 displays an image on the outside
of the display apparatus 1, and is provided with the control
board 150 installed on one side 102 ofthe display module 100
to control the display module 100. The display module 100
may be a Broun tube, a plasma display, a liquid crystal dis-
play, an OLED (Organic Light Emitting Diode), or a FED
(Field Emission Display). In this exemplary embodiment, it is
assumed that the display module 100 is a liquid crystal dis-
play as shown in the following drawings.

The control board 150 controls the display module 100,
and is installed on the rear surface of the display module 100.
The control board 150 is electrically connected to the wireless
communication unit 200 to send and receive data to and from
the external device through the wireless communication unit
200.
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The wireless communication unit 200 includes an antenna
220 and a wireless communication board 260.

The wireless communication unit 200 performs wireless
communication with the external device D using a radio sig-
nal. In this exemplary embodiment, the wireless communica-
tion unit 200 supports WiFi or Bluetooth-type wireless com-
munication. However, this is exemplary, and other wireless
communication methods and apparatuses can also be used.

The antenna 220 receives a radio signal from the external
device D or transmits the radio signal to the external device D.
The antenna is arranged to be spatially separated from the
wireless communication board 260 in the display apparatus 1.

A plurality of antennas 220 may be provided. In the case of
the WiFi, two antennas are generally required, and in this
exemplary embodiment, although not illustrated, it is
assumed that two antennas 220 are provided. On the other
hand, in the case of using Bluetooth, one antenna is required,
and in this exemplary embodiment, one of the two antennas is
used when the Bluetooth is used. The number of antennas 220
is exemplary, and three or more antennas may also be pro-
vided. However, as described later, signal cables the number
of which is equal to the number of antennas are required.
Thus, itis required to provide the antennas in consideration of
the manufacturing cost, the productivity, and the possibility
of the occurrence of crosstalk.

The antenna 220 is installed on the inner surface 16 of the
outer casing unit 10, and specifically, is arranged in the vicin-
ity of the border to obtain smooth transmission and reception
sensitivity of the radio signal. The antenna 220 is made in a
thin film shape, and by way of an example, may be a film
antenna.

The wireless communication board 260 converts the radio
signal received from the antenna 220 into an electrical signal
to transmit the electrical signal to the control board 150, or
transmits the electrical signal provided from the control board
150 to the antenna 220. As described above, the wireless
communication board 260 is spatially separated from the
antenna 220, and is connected to the antenna 220 through the
signal cable C. The signal cable C is shielded so that it
intercepts noise due to the radio signal, or the like, and thus
prevents crosstalk from occurring.

The wireless communication board 260 is installed on the
rear surface of the display module 100, and, although not
illustrated, is connected to the control board 150 through a
cable, or the like. The wireless communication board 260 is
installed near the control board 150, and through this, the
length of the cable between the control board 150 and the
wireless communication board 260 can be reduced. On the
other hand, the wireless communication board 260 may be
installed on the control board 150, and this will be described
in detail with reference to FIG. 3.

In this exemplary embodiment, in the wireless communi-
cation unit 200, the wireless communication board 260 is
arranged to be spatially separated from the antenna 220 rather
than to be installed in one modularized package together with
the antenna, and thus a separate modularized package that
forms the wireless communication unit 200 is not required to
improve productivity. Further, since a space that corresponds
to the thickness of the module itself can be secured in the
display apparatus 1, it becomes possible to implement a slim
display apparatus 1.

FIG. 2 is ablock diagram illustrating the configuration of a
wireless communication unit and a control board as illus-
trated in FIG. 1.

As illustrated in FIG. 2, the wireless communication unit
200 includes the antenna 220 and the wireless communica-
tion board 260.
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The antenna 220 transmits the radio signal to the wireless
communication board 260 and receives the radio signal from
the wireless communication board 260. The wireless com-
munication board 260 converts the radio signal transmitted
from the antenna 220 into the original signal to transmit the
converted original signal to the control board 150, and con-
verts the signal transmitted from the control board 150 into a
radio signal to transmit the radio signal to the antenna 220.
Since the function and the operation of the wireless commu-
nication unit is well known, the detailed description thereof
will be omitted.

FIG. 3 is a schematic cross-section view illustrating the
display apparatus of FIG. 1.

The display apparatus 1 includes the outer casing unit 10,
the display module 100, and the wireless communication unit
200, and the description that is duplication of the description
with reference to FIG. 1 will be omitted.

The display module 100 is a liquid crystal display, and
includes a top chassis 112, a bottom chassis, an intermediate
chassis 116, a liquid crystal panel 120, a backlight unit 130,
and a control board 150.

The top chassis 112 and the bottom chassis 114 are mutu-
ally detachably coupled to each other and accommodate inter-
nal components of the display module 100 such as the liquid
crystal panel 120 and the backlight unit 130. On the rear
surface of the bottom chassis 114, the control board 150 for
controlling the operation of the display module 100 and a
power board (not illustrated) for supplying power, and a T-con
board (not illustrated) are installed.

The intermediate chassis 116 is also called a middle mold,
and supports partial components of the display module 100.
For this, the intermediate chassis 116 is arranged at an edge
area in the display module 100, and is arranged between the
top chassis 112 and the bottom chassis 114.

The liquid crystal panel 120 receives light from the back-
light unit 130, and displays a color image on the outside of the
display apparatus 1. Since the configuration and the function
of the liquid crystal panel 120 are well known, the detailed
description thereof will be omitted.

As described above, the backlight unit 130 uniformly sup-
plies the light to the liquid crystal panel 120, and includes a
light source 160, a light guide plate 170, a reflection sheet
180, and an optical sheet 190.

The light source 160 is provided with a plurality of light
sources, and emits light to the light guide plate 170. The
plurality of light sources may be, for example, LEDs. On one
surface of the light source 160, a heat sink plate 196 that
dissipates heat emitted from the light sources is provided.
Since the configuration and the function of the light source
160 and the heat sink plate 196 are well known, the detailed
description thereof will be omitted.

The light guide plate 170 converts light emitted from the
light source 160 to be in the form of a surface light source and
directs the light toward the liquid crystal panel 120. Since the
configuration and the function of the light guide plate 170 are
well known, the detailed description thereof will be omitted.

The reflection sheet 180 makes lossy light that is emitted
from the light guide plate 170 to the opposite side of the liquid
crystal panel 120 re-incident to the light guide plate 170.
Since the configuration and the function of the light guide
plate 170 are well known, the detailed description thereof will
be omitted.

The optical sheet 190 is arranged in front of the light guide
plate 170, and includes a diffusion sheet 191, a prism sheet
192, and a protection sheet 193. The diffusion sheet 191
diffuses the light emitted from the light guide plate 170, and
the prism sheet 192 condenses the light that is diffused by the
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diffusion sheet 191. The protection sheet 193 protects the
prism sheet 192 and functions to increase the light uniformity.
Since the configuration and the function of the optical sheet
190 are well known, the detailed description thereof will be
omitted.

A wireless communication board 260 of a wireless com-
munication unit 200 is installed on the bottom chassis 114,
and more specifically, is installed on the rear surface 152 of
the control board 150 that is installed on the bottom chassis
114 as shown in the drawing. Since the wireless communica-
tion board 260 is installed on the rear surface 152 of the
control board 150, a separate cable for connecting the wire-
less communication board 260 and the bottom chassis 114 is
not required. Accordingly, in this exemplary embodiment,
since the cable C for connecting the wireless communication
unit 200 and the control board 150 is required only between
the antenna 220 and the wireless communication board 260,
the manufacturing cost of the display apparatus 1 is saved,
and the possibility of the occurrence of crosstalk is reduced.

FIG. 4 is a schematic cross-sectional view illustrating a
display apparatus according to another exemplary embodi-
ment of the present inventive concept.

As illustrated in FIG. 4, a display apparatus 2 includes an
outer casing unit 50, a display module 500, and a wireless
communication unit 600.

Since the display apparatus 2 according to this exemplary
embodiment is similar to the display apparatus 1 according to
the previous exemplary embodiment, the description will be
made centering on the difference between the apparatuses 2
and 1.

The outer casing unit 50 includes a front casing 52 and a
rear casing 54.

The display module 500 includes a bottom chassis 514, an
intermediate chassis 516, a liquid crystal panel 520, a back-
light unit 530, a control board 550, a rear surface 552, a light
source 560, a light guide plate 570, a reflection sheet 580, an
optical sheet 590, a diffusion sheet 591, a prism sheet 592, a
protection sheet 593, and a heat sink plate 596. Since this
configuration is the same as the configuration according to the
previous exemplary embodiment, the detailed description
thereof will be omitted.

The wireless communication unit 600 is installed in the
display module 500, and includes an antenna 620 and a wire-
less communication board 660.

The antenna 620 is installed on the outer surface of the top
chassis 512, and is arranged between the outer surface of the
display module 500 and the inner surface of the outer casing
unit 50. The antenna may be installed on the bottom chassis if
the bottom chassis is arranged at the edge of the display
module depending on the coupling state of the top chassis and
the bottom chassis, and may be installed on the intermediate
chassis if the intermediate chassis is arranged at the edge of
the display module.

The display module 620 includes a bracket 700 provided
on the outer surface of the top chassis 512. The bracket 700 is
to install the antenna 620 on the top chassis 512, and is made
of a non-metallic material such as plastic, or the like. In
general, the top chassis 512, the bottom chassis 514, and the
intermediate chassis 516 are made of a metallic material. If
the antenna 620 becomes in contact with the metallic mate-
rial, the transmission and reception sensitivity of the radio
signal is lowered, and thus the non-metallic bracket 700 is
used when the antenna 620 is installed on the top chassis 512.
If the top chassis is made of a non-metallic material, the
antenna can be directly installed on the top chassis without the
bracket.
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In this exemplary embodiment, since the wireless commu-
nication unit 600 is installed in the display module 500 as a
whole, the installation of the wireless communication unit
600 can be completed in the process of manufacturing the
display module 500, and thus the productivity and the manu-
facturing efficiency can be increased.

FIG. 5 is a schematic cross-sectional view illustrating a
display apparatus according to still another exemplary
embodiment of the present inventive concept, and FIG. 6 is a
schematic view illustrating a display apparatus according to
yet still another exemplary embodiment of the present inven-
tive concept.

As illustrated in FIG. 5, a display apparatus 3 includes an
outer casing unit 80 that includes a front casing 82 and a rear
casing (not illustrated). Since the rear casing is arranged in the
rear of the front casing as shown in FIG. 1, the rear casing is
not shown in FIG. 5.

Since the display apparatus 3 is similar to the display
apparatuses 1 and 2 according to the previous exemplary
embodiments, the detailed description thereof will be omit-
ted, and the description will be made centering on the differ-
ences between the display apparatuses.

The front casing 82 includes a product logo L. The product
logo L is a combination of characters or pictures which has
been devised to indicate an image of the manufacturer or
product characteristics, and is mainly arranged on the front
surface of the display apparatus such as the TV. The antenna
820 is installed on the front casing 82, and the product logo L.
is arranged in front of the antenna 820.

As illustrated in FIG. 6, a display apparatus 4 includes an
outer casing unit 920 that includes a front casing 92 and a rear
casing (not illustrated). The rear casing is not shown in the
drawing in the same manner as in FIG. 5. The antenna 920 is
installed on the front surface of the front casing 92, and a
product logo is directly formed on the antenna 920.

While the present inventive concept has been shown and
described with reference to certain exemplary embodiments
thereof, it will be understood by those skilled in the art that
various changes in form and detail may be made therein
without departing from the spirit and scope of the present
inventive concept, as defined by the appended claims.

What is claimed is:

1. A display apparatus comprising:

a display module including a control board which controls
an operation of the display module to display an image;

an outer casing unit which accommodates the display mod-
ule; and

a wireless communication unit which performs wireless
communication with an external communication device,

the wireless communication unit includes:

at least one antenna for transmitting and receiving a radio
signal to and from the external communication device;
and

a wireless communication board which converts the radio
signal received from the antenna into an electrical signal
to transmit the electrical signal to the control board or
transmits the electrical signal provided from the control
board to the antenna,

wherein the antenna and the wireless communication
board are arranged to be spatially separated from each
other as non-modularized components of the display
apparatus and are arranged within the display apparatus,
and

the antenna is connected to the wireless communication
board by a shielded signal cable.
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2. The display apparatus as claimed in claim 1, wherein the
antenna is installed in the outer casing unit, and the wireless
communication board is installed in the display module.

3. The display apparatus as claimed in claim 2, wherein the
display module includes:

a liquid crystal panel creating the image;

a backlight unit supplying light for creating the image to
the liquid crystal panel; and a top chassis and a bottom
chassis accommodating therein the liquid crystal panel
and the backlight unit.

4. The display apparatus as claimed in claim 3, wherein the
wireless communication board is installed in the bottom chas-
sis.

5. The display apparatus as claimed in claim 3, wherein the
control board is installed in the bottom chassis, and the wire-
less communication board is installed on the control board.

6. The display apparatus as claimed in claim 2, wherein the
outer casing unit includes:

a front case having a product logo; and

a rear casing coupled to the front casing,

wherein the product logo is arranged in front of the
antenna.

7. The display apparatus as claimed in claim 6, wherein the

product logo is formed directly on the antenna.

8. The display apparatus as claimed in claim 1, wherein the
antenna and the wireless communication board are installed
in the display module.

9. The display apparatus as claimed in claim 8, wherein the
display module includes:

a liquid crystal panel creating the image;

a backlight unit supplying light for creating the image to

the liquid crystal panel; and

a top chassis and a bottom chassis accommodating therein
the liquid crystal panel and the backlight unit.

10. The display apparatus as claimed in claim 9, wherein

the antenna is installed in the top chassis.

11. The display apparatus as claimed in claim 10, wherein
the display module further includes a bracket for installing the
antenna in the top chassis.

12. The display apparatus as claimed in claim 11, wherein
the bracket is made of a non-metallic material.

13. The display apparatus as claimed in claim 10, wherein
the control board is installed in the bottom chassis, and the
wireless communication board is installed on the control
board.

14. The display apparatus as claimed in claim 1, wherein
the wireless communication unit performs wireless commu-
nication according to at least one of WiFi and Bluetooth.

15. The display apparatus as claimed in claim 1, wherein
the antenna is a film antenna.

16. A display apparatus comprising: a wireless communi-
cation unit, the wireless communication unit further includ-
ing:

at least one antenna adapted to transmit and receive a radio
signal to and from an external communication device;
and

a wireless communication board separated from the
antenna and which converts a received radio signal into
an electrical signal to transmit to a control board or
transmits the electrical signal received from the control
board to the antenna,

wherein the wireless communication board and the
antenna are non-modularized components of the display
apparatus and are arranged within the display apparatus,
wherein the display module includes:
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a liquid crystal panel creating the image; a backlight unit
supplying light for creating the image to the liquid crys-
tal panel; and

atop chassis and a bottom chassis accommodating therein
the liquid crystal panel and the backlight unit, and

the antenna is connected to the wireless communication
board by a shielded signal cable, wherein the antenna is
installed in an outer casing unit outside of a display
module, and the wireless communication board is
installed in the display module.

17. The display apparatus as claimed in claim 16, wherein

the wireless communication board is installed in the bottom
chassis.
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